Aims: To investigate the cause of turbidity in reconstituted lyophilised plasmas and to determine its effect on coagulometers. Methods: The turbidities of 20 normal plasmas and 16 reconstituted lyophilised plasmas were determined by comparing a 1 in 4 dilution in distilled water with a standard suspension in an Aminco Fluorocolorimeter (American Instrument Co) in nephelometric mode. The turbidities of five other plasmas were determined before and after lyophilisation. The turbid components of fresh and reconstituted lyophilised plasmas were studied using electron microscopy. The effects of turbidity on five types of coagulometer were determined by adding varying concentrations of a turbidity enhancing material. Results: Reconstituted lyophilised plasmas were more turbid than normal plasmas, because of agglomerated liposomes. Serum depleted of chylomicrons and very low density lipoproteins was not rendered more turbid by lyophilisation. Three out of five types of automated coagulometer tested gave activated partial thromboplastin times which were appreciably affected by plasma turbidity. One of the instruments was unable to detect a clot in a moderately turbid plasma. A second instrument gave results which were significantly affected by turbidity. Turbidity of the substrate plasma did not affect specific factor VIII assays in two types of coagulometer. Conclusions: Lyophilisation of plasma induces turbidity due to the agglomeration of lipids. Such turbidity can affect the results of coagulation tests. Suppliers of lyophilised plasmas should be aware of this problem.
1 in 4 dilution in distilled water with a standard suspension in an Aminco Fluorocolorimeter (American Instrument Co) in nephelometric mode. The turbidities of five other plasmas were determined before and after lyophilisation. The turbid components of fresh and reconstituted lyophilised plasmas were studied using electron microscopy. The effects of turbidity on five types of coagulometer were determined by adding varying concentrations of a turbidity enhancing material. Results: Reconstituted lyophilised plasmas were more turbid than normal plasmas, because of agglomerated liposomes. Serum depleted of chylomicrons and very low density lipoproteins was not rendered more turbid by lyophilisation. Three out of five types of automated coagulometer tested gave activated partial thromboplastin times which were appreciably affected by plasma turbidity. One The technique was based on a method for the measurement of water turbidity, described by the American WaterWorks Association and the American Public Health Association.2 Hydrazine sulphate ([NH2]2H2SO4) (Sigma) 1-0 g and hexamethylenetetramine (Sigma) 10-0 g were each dissolved in 100 ml of distilled water. Five ml of each solution were mixed, diluted to 100 ml with distilled water, and incubated at 26°C for 24 hours. This solution gradually develops a stable turbidity due to the formation of formazin polymer particles. A value of 400 nephelometric turbidity units (NTU) was ascribed to this suspension. From this a series of working standards from 0-200 NTU were prepared. The turbidities of 20 normal plasmas and 16 reconstituted lyophilised plasmas were determined by comparing a 1 in 4 dilution in distilled water with a standard suspension in an Aminco Fluorocolorimeter (American Instrument Company) in nephelometric mode. The 16 lyophilised plasmas comprised seven obtained commercially and nine lyophilised in our laboratory. The turbidities of five further plasmas were determined before and after lyophilisation. ELECTRON 
MICROSCOPY
Electron microscopic studies were performed on fresh and reconstituted lyophilised plasmas. One millilitre of each plasma was added to 1-0 ml of distilled water and 3 0 ml of 30 g/l gluteraldehyde added. These preparations were centrifuged at 65 000 x g for one hour. Aliquots of the upper turbid layers were applied to pialoform (Agar Scientific) coated electron microscopy grids and dried in air. They were then examined in a Philips EM420 transmision electron microscope (magnification between x 10 000 and x 105 000). The cause of turbidity in lyophilised plasnmas and its effects on coagulation tests apolipoprotein, give the liposomes increased water solubility. The observed effects were probably due to liposome membrane fusing as previously described.4 6 Lyophilised material has been found to be unreliable in the assay of cholesterol7 and apolipoproteins.8 This may be due to the changed characteristics of lyophilised liposomes.
The turbidity measurements of sera depleted in liposomes showed that lyophilisation induced turbidity is caused mainly by chylomicrons and VLDL.
The observed effects of plasma turbidity on coagulometers is important. The mean turbidity of lyophilised plasmas was only slightly less than the value which adversely affected the IL 810 (1179 v 1216 NTU). This isntrument has been superseded but many remain in use. The Coagamate x 2 and the IL 300R gave APTT values which varied with turbidity. The high precision of the IL 300R allows a small upward drift to be detected but this is not of any real importance. The results with the Coagamate x 2 gave more cause for concern. A five second difference is evident between the least and most turbid plasmas. Users of this instrument would obtain a result on a reconstituted lyophilised plasma which could be significantly affected by its turbidity. Lipaemic samples could also give the same effect. Such plasmas have been shown to have turbidities of up to 6800 NTU.
In conclusion, turbidity induced by lyophilisation is caused by lipids and can affect the results of coagulation tests. Suppliers of lyophilised plasmas should be aware of this problem.
